Blocking action of parenteral desferrioxamine on iron absorption in rodents and men.
Desferrioxamine (DFO) is an iron chelating agent that, when administered orally, interferes with gut absorption of inorganic iron and, when administered parenterally, binds body iron and is excreted as ferrioxamine in bile and urine. Studies were carried out in normal and iron-deficient male rats and in normal, iron-replete male volunteers to investigate the blocking action of parenteral DFO on the absorption of radioiron. Radiolabeled ferrous ammonium sulfate, transferrin iron, or hemoglobin iron was injected directly into the jejunum of rats with or without intramuscular injections of DFO. Radioiron administered as ferrous sulfate or as transferrin iron was given to the volunteers by mouth or by direct duodenal infusion, respectively, with or without intravenous infusions of DFO. In iron-deficient rats, intramuscular DFO injections commencing 1 h before direct jejunal injection of radioiron significantly blocked absorption of inorganic iron (26% with DFO, 64% without DFO), transferrin iron (4% with DFO, 69% without DFO), and hemoglobin iron (3% with DFO, 19% without DFO). In normal rats, DFO injections also significantly blocked absorption of inorganic iron and transferrin iron. In normal volunteers, intravenous DFO infusions commencing 1 h before administration of radioiron significantly blocked absorption of physiologic doses of inorganic iron (3% with DFO, 21% without DFO) and transferrin iron (1% with DFO, 20% without DFO). The quantity of radioiron excreted in urine by both rats and humans with administration of DFO did not account for the observed decrement in absorption of radioiron. Biochemical analysis of rat intestinal mucosal scrapings after injection of DFO and administration of radioiron demonstrated the accumulation of a small molecular weight fraction containing iron that was ferrioxamine (iron-chelate) complex. We conclude that parenterally administered DFO can enter the small intestinal mucosa, bind intracellular iron, and block iron absorption. Parenteral DFO blocks the absorption of inorganic iron, transferrin iron, and hemoglobin iron, suggesting that all three iron species enter a common chelatable pool within the small intestinal mucosa and may share a common pathway of absorption.